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TECHNICAL MEMORANDUM X-64759
THERMAL CONDUCTIVITY OF PARTICULATE MATERIALS:
A SUMMARY OF MEASUREMENTS TAKEN AT THE
MARSHALL SPACE FLIGHT CENTER
INTRODUCTION
This report is a summary of approximately 1100 separate thermal
conductivity test? of particulate materials conducted in the Space Sciences
Laboratory of the Marshall Space Flight Center from 1965 to 1972. The tests
were taken under a variety of programs and most of the data have been pub-
lished previously [1, 2, 3, 4], A complete description of the method of
measurement, the differentiated line heat source, is given by Merrill [5] and
Scott and Fountain [6].
Thermal conductivity was measured as a function of sample material,
particle size, temperature, bulk density, chamber pressure, interstitial gas,
arid sample surface loading (which was used to simulate depth). The apparatus
used in the tests was the same in all cases except as noted in Table 1, where
the measurement was made using the conventional line heat source techniques
as described by Salisbury and Glaser [7l.
EXPLANATION OF DATA PRESENTATION
Four equations were curve-fitted to each set of data points by a least
squares fit routine. They are: K = A + BT + CT3, K = A + BT3, K = A + B/T
A + BT
+ CT3, and K = e . The first three equations were taken from the litera-
ture and are based on theoretical considerations [2]. The fourth equation was
chosen so that a straight line could be curve-fitted to the data when plotted on
semilog paper. Table 1 lists the variables for the different test series and
gives the figure and table numbers for the data points. Table 1 also lists the
values of the standard deviation for each curve fit. The standard deviations are
significant only between the four equations curve-fitted to the same data points
and not between the different test series without normalization. Graphs of
K = A + BT + CT3 and K = A + BT3 are shown for comparison for each set of
data points in Figures 1 through 23. Graphs of K = A + B/T + CT3 and
A + BT ' : ' ' • - • ; : -K = e are not shown, but the A, B, and C coefficients are given in
Table 2 for all four equations. . .
Figures 24 through 27 show the results of thermal conductivity tests
taken on the samples in the vacuum range of 6.9 x io2 N/m2, using CO2 as the
interstitial gas. A straight line K = A + BT and a second-degree polynomial
K = A + BT + CT2 were fitted through the data points. The A, B, and C
coefficients for these two equations are also given in Table 2.
.Tables 3 through 29 give the thermal conductivity and corresponding
temperature for each data point.
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